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1
LINEAR DRAIN ASSEMBLIES AND
METHODS OF USE

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority to and the benefit of
U.S. Provisional Application 61/942,946 entitled “LLINEAR
DRAIN ASSEMBLIES AND METHODS OF USE” filed
Feb. 21, 2014, the disclosure of which is incorporated herein
by reference.

BACKGROUND

Floors of shower rooms, garages, driveways, etc., are today
often equipped with trench drains for drainage therefrom. The
floor must be installed with a slope toward the trench drain
whereby water on the floor may flow toward and into the
trench drain. The trench drain must similarly be sloped
toward an opening so that water falling into the trench drain
may travel to and flow out through the trench drain outlet.

Unfortunately, known trench drain systems tend to suffer
from a number of drawbacks. For example, trench drains can
be noisy. They are also difficult to clean and accurately posi-
tion during an installation. Another drawback is that they can
be difficult or impossible to fit correctly within a tiled area and
cannot extend from wall to wall. This tends to result in com-
promised tile appearances and/or inadequate drainage, which
in turn can create trip hazards and/or flooding. Further, other
known drains (e.g., standard round or square drains) can
suffer from many of the same or similar problems found in
known trench drain systems, such as being too noisy and/or
difficult to clean.

SUMMARY

One or more embodiments of the present disclosure
include a linear drain assembly that includes a drain body
with a sloped drain channel, intercepted by a drain outlet. The
drain body has a constant outer profile along a longitudinal
length of the body allowing the length of the drain assembly
to be modified during installation.

The embodiments described herein may include an outlet
structure that intercepts the drain channel and provides an
outlet which may connect to a plumbing system. The outlet
structure may include at least one flow structure positioned in
the outlet structure. The flow structure may form a plurality of
flow paths with the outlet structure to disperse the flow of a
fluid therethrough and to increase the flow path of a fluid
therethrough. The kinetic energy of the fluid may thereby be
decreased in a more gradual manner and noise associated
with the fluid draining through the outlet structure may be
decreased.

The flow structure may include an escape path to allow the
air or other gases in the outlet structure to vent during draining
of'a fluid therethrough to further reduce bubbling of the fluid
and noise associated therewith. The flow structure may
include an open-cell foam structure to dissipate kinetic
energy of the fluid and to dampen the sound vibrations gen-
erated by the fluid flowing therethrough.

According to a variation, the flow structure may be posi-
tioned partially in the drain channel. The flow structure may
also be positioned in a lower portion of the outlet structure.
The flow structure may seal about an outer periphery of the
flow structure.

According to another variation, the drain assembly may
include a cover having a plurality of a longitudinal grooves

20

30

35

40

45

50

55

60

65

2

and a mesh material attached over the grooves. The longitu-
dinal grooves and mesh material may strengthen connections
being the cover and one or more types of flooring that may be
applied to the top of the drain assembly.

According to another variant, the drain assembly may
include a removable cover that may allow access to the outlet
structure to remove debris from the outlet structure after
installation of the drain assembly.

Features from any of the disclosed embodiments may be
used in combination with one another, without limitation. In
addition, other features and advantages of the present disclo-
sure will become apparent to those of ordinary skill in the art
through consideration of the following detailed description
and the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The drawings illustrate several embodiments of the inven-
tion, wherein identical reference numerals refer to identical
elements or features in different views or embodiments
shown in the drawings.

FIG. 1 is an isometric view of a linear drain assembly
according to an embodiment;

FIG. 2 is a cross-sectional view of the assembly shown in
FIG. 1;

FIG. 3 is another cross-sectional view of the assembly
shown in FIG. 1:

FIG. 4 is a partial cutaway view of the assembly shown in
FIG. 1;

FIG. 5 is a partial cutaway view of the assembly shown in
FIG. 1;

FIG. 6 is a front view of outlet adaptor according to an
embodiment;

FIG. 7 is an isometric view of a flow structure according to
an embodiment;

FIG. 8 is a partial cutaway view of the assembly shown in
FIG. 1 showing a flow structure according to another embodi-
ment;

FIG. 9 is a detailed view of the assembly shown in FIG. 1;

FIG. 10 is a detailed view of the top surface of the cover
shown in FIG. 1 according to another embodiment;

FIG. 11-12 illustrate steps for installing a removable panel
of'the assembly shown in FIG. 1;

FIG. 13 illustrates installing the assembly shown in FIG. 1
according to an embodiment;

FIG. 14 illustrates installing the assembly shown in FIG. 1
according to another embodiment;

FIG. 15 is an isometric view of a floor termination attached
to the drain body according to an embodiment;

FIG. 16 is an isometric view of a coupling according to an
embodiment;

FIG. 17 is a top isometric view of the floor termination and
drain body shown in FIG. 15 according to an embodiment;

FIG. 18 is a cross-sectional view of the floor termination
and drain body shown in FIG. 15 according to another
embodiment;

FIG. 19 is an isometric view of a wall transition according
to an embodiment;

FIG. 20 is an isometric view of a linear drain assembly
according to another embodiment;

FIG. 21 is anisometric view of a drain body according to an
embodiment;

FIG. 22 is an isometric view of a grate according to an
embodiment;

FIG. 23 is an isometric view of a support rail according to
an embodiment; and
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FIG. 24 is an isometric view of a coupling and drain body
according to an embodiment.

DETAILED DESCRIPTION

Reference will now be made to the exemplary embodi-
ments illustrated in the figures and appendix, wherein like
structures will be provided with like references. Specific lan-
guage will be used herein to describe the exemplary embodi-
ments, nevertheless it will be understood that no limitation of
the scope of the disclosure is thereby intended. It is also to be
understood that while at least some of the drawings are dia-
grammatic and schematic representations of various embodi-
ments of the disclosure and are not to be construed as limiting
the present disclosure, at least some of the drawings may be
drawn to scale. Alterations and further modifications of the
features illustrated herein, and additional applications of the
principles of the disclosure as illustrated herein are to be
considered within the scope of the disclosure. Furthermore,
various well-known aspects of fluid drain assemblies are not
described herein in detail in order to avoid obscuring aspects
of the example embodiments.

It will be appreciated that while the illustrated assembly
can be used in showers, the present disclosure may also have
application in other environments, such as, for example,
pools, garages, kitchens, patios, decks, and/or other appropri-
ate environments. Moreover, while water is referenced
herein, it will be appreciated that the present disclosure may
function with any appropriate liquids, gases, or other flowing
materials.

Now turning to the FIGS. 1-23, specific examples of vari-
ous linear drain assemblies will be described. It will be appre-
ciated that the described and illustrated embodiments are
merely exemplary and include various features and/or com-
ponents that can be combined in different embodiments.
Thus, no feature or component should be interpreted to
require use with one or more other components of features.

As illustrated in FIG. 1, a linear drain assembly 100 can
include at least one drain body 102 and at least one end
attachment 104 that is selectively attachable to the drain body
102. The drain body 102 includes an outlet structure 106, an
internal channel 108 (shown in FIG. 2) that intercepts the
outlet structure 106, and a permanent structural cover 110
covering the internal channel 108 and the outlet structure 106.
The cover 110 may define a slotted inlet 112 that extends
longitudinally and is in fluid communication with the internal
channel 108. The drain body 102 may also include a length
extending between opposite longitudinal ends 151.

The drain body 102 between the outlet structure 106 and
the longitudinal ends 151 of the drain body 102 can exhibit a
U-shaped outer cross-section having a bottom surface 114
and side walls 116 extending generally upward from the
bottom surface 114. The bottom surface 114 is opposite the
cover 110 and the side walls 116 can extend longitudinally
between the cover 110 and the bottom surface 114. The bot-
tom surface 114 can be substantially flat. As seen in FIG. 1, a
portion of the side walls 116 and bottom surface 114 can
merge with and/or form a part of the outlet structure 106.

The outer cross-sectional profile of the drain body 102
remains constant from at least one end of the drain body 102
to the outlet structure 106 and the drain body 102 can be made
from or include ABS (Acrylonitrile butadiene styrene), PVC
(Poly Vinyl Chloride), or any other suitable material. This
allows the length of the assembly 100 to be altered onsite by
an installer using commonly available tools. For instance, the
drain body 102 can be selectively shortened by way of field
cutting thereby moving a first longitudinal end 151 from a
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first position to a second position, the second position being
closer to the outlet structure 106. Because of the cutting of the
drain body 102, the distance between the first longitudinal
end 151 and the outlet structure 106 has shortened, and thus
the first longitudinal end 151 has effectively moved from its
original position. Because the outer cross-sectional profile of
the drain body 102 is constant all the way from the first
longitudinal end 151 to the outlet structure 106, the end
attachments 104 can be located at any location between the
first longitudinal end 151 and the outlet structure 106. The
constant outer cross-sectional profile of the drain body 102
can be defined by one or more different portions of the drain
body 102.

As described in more detail below, the end attachments 104
can be selectively attached to the outer surface of the drain
body 102 at the longitudinal ends 151 and can exhibit any
suitable configuration. Consequently, the assembly 100 can
be cut to precise lengths and the end attachments 104 can be
attached to almost any location where the drain body 102 is
cut so that the assembly 100 can terminate at almost any point.

As shown in FIG. 2, the internal channel 108 can be con-
cealed below the cover 110 and can include a generally rect-
angular cross-section having generally vertical side wall sur-
faces 191, a generally planar bottom surface 118 connecting
and extending between the side wall surfaces 191 and an
upper surface 120 defined by a bottom surface of the cover
110. One or more corners or transitions within the internal
channel 108 can exhibit a radius of curvature 153 for reducing
drag as water flows along or across the internal channels. This
also can help prevent debris from becoming lodged in the
transitions, making the internal channel 108 easier to clean.
The upper surface 120 of the internal channel 108 may
include one or more flow control features. For example, the
upper surface 120 may include a recessed portion 120A
extending longitudinally and forming a positive or uphill
slope along the upper surface 120, and a drip edge 157A
extending longitudinally and downward from the upper sur-
face 120 along the slotted inlet 112. This has the effect of
helping to prevent water from climbing along the upper sur-
face 120 of the internal channel and/or directing water flow-
ing into the slotted inlet 112 downward toward the bottom
surface 118 of the internal channel 108. Alternatively, the
internal channel 108 can have a U-shaped cross-section, a
V-shaped cross-section, a trapezoidal cross-section, combi-
nations thereof, or any other suitable cross-sectional shape.

Referring now to FIG. 3, the internal channel 108 can
extend in a longitudinal direction between the longitudinal
ends 151 of the drain body 102, but for the break provided by
the outlet structure 106. The bottom surface 118 of the inter-
nal channel 108 may be sloped downwardly running from the
longitudinal ends 151 of the drain body 102 to the outlet
structure 106. The internal channel 108 is thus in fluid com-
munication with the outlet structure 106. The slope of the
internal channel 108 causes water, for example, entering the
internal channel 108 from the slotted inlet 112 (shown in FIG.
4)to flow under the force of gravity to the outlet structure 106.
This provides a fluid flow path which causes water which
enters the internal channel 108 to flow downwardly into the
outlet structure 106, upon falling into the outlet structure 106,
the water can flow through the outlet structure 106 into a drain
pipe (not shown) or other appropriate underdrain structure.
Alternatively, at least a portion of the bottom surface 118 of
the internal channel 108 may be substantially flat.

The internal channel 108 may be sloped in other ways. In
some embodiments, one or more wedge members can be
adapted to be located on the bottom of the drain body 102 for
thereby forming the flat bottom surface. The drain body 102
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can include a constant thickness bottom wall forming both the
bottom surface of the internal channel 108 and the bottom
surface 114. The wedge member can include a terminal thick
end tapering down to a terminal thin end, and a top inclined
surface. The wedge member can be attached to the drain body
102 in any suitable manner. When positioned on the bottom of
the drain body 102, the top inclined surface can abut the
bottom of the drain body 102, the thin end can be positioned
closest to the outlet structure 106 and the thick end positioned
furthest from the outlet structure 106. Alternatively, the drain
body 102 can include a bottom wall having a varying thick-
ness to form the flat bottom surface 114 of the drain body 102.
In other embodiments, the wedge member may be injection
molded into the drain body between and/or in contact with the
bottom surface 114 of the drain body 102 and the bottom
surface of the internal channel 108.

As shown in FIG. 4, the internal channel 108 may have a
width defined between the side wall surfaces 116 that gradu-
ally increases towards the outlet structure 108. This is advan-
tageous because the internal channel 108 may receive water
through the slotted inlet 112 along substantially the entire
length of the internal channel 108. Thus, the volume of water
within the internal channel 108 can increase as it moves
toward the outlet structure as more and more water is col-
lected along the length of the internal channel 108. By gradu-
ally increasing the width of the internal channel 108 towards
the outlet structure 106, the capacity of the internal channel
108 to carry the increasing volume of water increases. Such
an increasing capacity helps to avoid flow capacity problems
commonly found in conventional linear drains. In alternative
embodiments, the internal channel 108 may be linear, curved,
converging, diverging-converging, combinations thereof, or
may define any suitable flow path.

The internal channel 108 may include different flow
regions. For instance, the internal channel 108 may include an
entrance flow region 108 A and a main flow region 108B. The
entrance flow region 108 A may be located below the slotted
inlet 112 and may extend between the side wall surface 191
along the slotted inlet 112 and a row of cover supports 122.
The cover supports 122 are positioned and spaced apart
within the internal channel 108. The cover supports 122 are
internally connected to and support the cover 110 extending
over the internal channel 108, which, in turn, eliminates the
need for external fasteners and/or holes. The cover supports
122 may exhibit a long and narrow configuration. This has the
effect of increasing the load distribution area between the
cover 110 and the cover supports 122, which, in turn, can
reduce stress concentrations within the cover 110.

The entrance flow region 108A may exhibit any suitable
volume and/or area. For instance, to increase the volume of
the entrance flow region 108A is desired, the cover supports
122 may be located closer to the side wall surface 191 further
away from the slotted inlet 112. This may help increase the
inlet capacity of the assembly 100. The main flow region
108B may be completely underneath the cover 110 and may
extend between the side wall surface 191 and the cover sup-
ports 122. The bottom surface 118 within the entrance flow
region 108 A may include a portion sloping downward toward
the main flow region 108B such that water entering the inter-
nal channel 108 through the slotted inlet 112 can be directed
laterally from the entrance flow region 108 A to the main flow
region 108B. For instance, water entering the internal channel
108 through the slotted inlet 112 can travel along the entrance
flow region 108 A for a short distance and then move laterally
through gaps present between the cover supports 122 to the
main flow region 108B where a larger flow capacity may be
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present. This has the effect of moving water away from the
slotted inlet 112, which, in turn, improves flow through the
slotted inlet 112.

FIG. 5 illustrates the outlet structure 106 in more detail
according to an embodiment. The outlet structure 106 is gen-
erally located at a center of the drain body 102, but can be
placed at any point along the drain body 102 as long as the
internal channel 108 directs water to the outlet structure 106.
The outlet structure 106 can include a generally rectangular
upper portion 124 in fluid communication with the internal
channel 108. Alternatively, the upper portion 124 can have a
cylindrical, trapezoidal, or any other suitable shape. The
upper portion 124 can be substantially hollow and configured
to provide a flow capacity large enough to collect water from
the internal channel 108 without having the water overflow
back into the internal channel 108. The transition between the
internal channel 108 and the upper portion 124 of the outlet
structure 106 can include a curve or radius for providing a
smoother flow transition as water moves into the upper por-
tion 124, which in turn, can decrease noise. Support columns
136 within the upper portion 124 can extend between the
cover 110 and the outlet 126 described below. These support
columns 136 connect to the cover 100 internally and are
adapted to provide support to the cover 110 against loads that
may be placed on the cover 110 extending over the upper
portion 124. Alternatively, the upper portion 124 may be
omitted. For instance, the internal channel 108 can be in direct
fluid communication with the outlet 126 described above.

A cylindrical lower portion 128 can be in fluid communi-
cation with the upper portion 124 and define the outlet 126. In
the illustrated embodiment, the outlet 126 extends downward
from the drain body 102. Alternatively, the outlet 126 may
extend sideways from at least one of the side walls 116 of the
drain body 102. The outlet 126 may be generally square,
generally elliptical, or may exhibit any suitable shape.

The outlet 126 can be configured to be directly or indirectly
connected to a drain pipe or another underdrain structure in
any suitable manner. For example, the outer radial surface of
the lower portion 128 can include a circumferential recess for
receiving a sealing member configured to provide a substan-
tially watertight seal. The outlet 126 can be connected to a
drain pipe via a sealing member interposed between an offset
drain adaptor 130 (shown in FIGS. 1 and 6) and the outer
radial surface of the lower portion 128. The sealing member
can help form a water tight connection between the outlet 126
and a drain pipe or adaptor. Further, the sealing member can
provide vertical adjustment capability to the assembly 100.

Referring now to FIG. 6, the drain adaptor 130 includes an
outlet portion 132 that is offset from a central axis of the outlet
126. Rotation of the adaptor 130 allows an installer to adjust
the position of the outlet 126 relative to the drain pipe. The
adaptor 130 can be constructed of a polymer such as ABS or
PVC, or steel, a nonflammable material, or any other appro-
priate material. The lower portion 128 can include helical
threads for connection to a drain pipe or other underdrain
structure allowing the height of the assembly 100 to be
adjusted by rotating the drain adaptor 130. Alternatively, the
lower portion 128 can be directly glued to the drain pipe
and/or can include any suitable height adjustment mecha-
nisms.

Referring to FIG. 7, at least one flow structure 134 is
located within the outlet structure 106 to dissipate energy of
the flowing water that is directed through the outlet structure
106. Dissipating energy in a controlled manner may reduce
noise associated with the water draining through the drain
assembly 100. The flow structure may form a plurality of
indirect flow paths (i.e., flow paths which do not following the
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shortest path) within the outlet structure 106. The flow struc-
ture 134 can comprise a flow separator, a reticulated flow
device, a flow control device, a flow diffuser, a flow and/or
sound attenuator, a flow distributor, combinations thereof, or
any other appropriate structure or member that can form or
provide a plurality of indirect flow paths within the outlet
structure 106. At least one of the indirect flow paths may
comprise a random path, a roundabout path, a reticulated
path, a circuitous path, a wandering path, a tortuous path, a
zigzagging path, combinations thereof, or any other appro-
priate indirect path.

Inuse, the flow structure 134 can disperse the flow of water
through the different indirect flow paths and can lengthen the
flow time to the drain pipe rather than having the water flow
straight down the side walls of the outlet, as in conventional
drains. This has the effect of reducing the noise and/or kinetic
energy associated with the flowing water. In some embodi-
ments, the flow structure 134 can be bidirectional allowing
flow to pass through the flow structure 134 in at least two
directions. For instance, the flow structure 134 also can pro-
vide escape paths 135, such as a substantially vertical tube or
other fluid channel extending above an upper surface of the
flow structure 134, for air or other gases located in the bottom
of the outlet 126 to escape from the outlet 126 ahead of the
discharging water, which, in turn, reduces gurgling within the
outlet structure 106. Alternatively, the flow structure 134 can
be a one-way flow device allowing flow to pass through the
flow structure 134 in only one direction.

The flow structure 134 can also absorb or dampen sounds
or vibrations traveling through the drain body 102 that may
otherwise be amplified by trench drains and/or standard
drains (e.g., round or square drains). For instance, lids or
covers on known trench drains tend to create a resonance
chamber within the drain that amplifies noises or sounds.
Further, standard drains with a significant drop or vertical
span between the inlet and outlet can form a similar sound
amplifying chamber. By positioning the flow structure 134
within the outlet structure 106, the flow structure 134 can
absorb vibrations/sounds traveling within the outlet structure
106 and/or drain body 102, thereby dampening and/or pre-
venting amplification of vibrations/sounds in the assembly
100. This advantageously makes the assembly 100 quieter. In
addition to reducing noise, the flow structure 134 can catch
debris that is too large to pass through the indirect flow paths
of the flow structure 134.

As shown, the at least one flow structure 134 can comprise
an open-celled, rod-like foam member 134 positioned in the
outlet 126 (shown in FIG. 5). The bottom of the flow structure
134 can cover the outlet portion 132 of the adaptor and can be
positioned on an internal support surface 140 formed within
the adaptor 130 (shown in FIG. 6). Because the outlet portion
132 is offset within the adaptor 130, when the flow structure
134 is pushed down, it will encounter the internal support
surface 140 and not pass through the outlet portion 132 into
the drain pipe or other underdrain structure.

The flow structure 134 can have a height, width, and/or
porosity configured to selectively fit and/or function within
the outlet structure 106. For instance, the flow structure 134
may exhibit a specific porosity such that flow area through the
outlet 126 meets the requirements of certain plumbing codes
and/or regulations when the flow structure 134 is positioned
within the outlet structure 106. The flow structure 134 may
have a height that is less than the height of the outlet structure
106 or the flow structure 134 may have a height that is more
than the height of the outlet structure 106. For instance, the
flow structure 134 may have a height that extends between
about the internal support surface 140 and the bottom surface
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of the cover 110. The flow structure 134 can be formed of a
polymeric material (e.g., ABS or PVC) or any other suitable
material.

The flow structure 134 may be sized such that a gap is
formed between the inner surface of the outlet 126 and the
outer surface of the flow structure 134. As such, debris can be
caught on the outer surface of the flow structure 134 and can
build up from the support surface 140 within the adaptor 130
in the gap. This advantageously provides a convenient area
for such debris to collect and/or to be cleaned out. While the
flow structure 134 is described as a rod-like foam member, it
will be appreciated that the flow structure can comprise any
appropriate structure. For instance, the flow structure 134 can
comprise a compressible permeable member. The flow struc-
ture 134 can comprise a permeable, flexible, open-celled
foam or sponge member.

As seen in FIG. 8, the flow structure 134 can comprise a
generally rectangular open celled structure 134 positioned
within the upper portion 124 of the outlet structure 106. The
support columns 136 within the upper portion 124 can help
position the flow structure 134 within the upper portion 124
by holding the flow structure 134 between the support col-
umns 136. The support columns 136 can also help maintain
gaps 161 between the outer surface of the flow structure 134
and the inner surface of the upper portion 124. The gaps 161
may have a width between about 0.1 inches and about 2
inches, about 0.2 inches and about 1.5 inches, about 0.3
inches and about 1 inch, or about 0.4 inches and about 0.6
inches. In other embodiments, the gaps may be larger or
smaller. As noted above, this advantageously provides a con-
venient area for debris to collect and/or to be cleaned out.

In some embodiments, the flow structure 134 can comprise
a first flow structure and a second flow structure. The first flow
structure can be positioned in the upper portion 124 and the
second flow structure can be positioned in the outlet 126. The
first and second flow structures may be substantially similar.
Alternatively, the first and second flow structures may be
different. For instance, the first flow structure can have flow
paths that are wider than the flow paths of the second flow
structure. The first flow structure can have flow paths that are
offset from the flow paths of the second flow structure.

FIG. 9 illustrates the structure of the cover 110 in more
detail. The cover 110 defines a top surface of the assembly
100. With the exception of the slotted inlet 112, the cover 110
can be covered with tile, stone, concrete, stucco, or other floor
covering so that the cover 110 will blend into the flooring
material surrounding the assembly 100. The cover 110
extends between the side walls 116 of the drain body 102 and
can define flanges 142 extending horizontally from the top of
the side walls 116. The cover 110 can be connected to the
drain body 102 in any suitable manner. The cover 110 can be
supported internally by the drain body 102. For instance, the
cover 110 can be internally connected to and at least partially
supported by the cover supports 122 and the support columns
136 (shown in FIG. 5) within the drain body 102. This has the
effect of eliminating the need for external mechanical fasten-
ers and holes formed in the drain body 102, which, in turn,
allows the outer cross-sectional profile of the drain body 102
to remain free of such obstructions and/or variations from the
longitudinal ends 151 of the drain body 102 to the outlet
structure 106. The cover 110 may further include a small
overhang or cantilever 157 (shown best in FIG. 2) extending
between the cover supports 122 and the front inside wall 144
of the slotted inlet 112.

The slotted inlet 112 permits water to be drained into the
internal channel 108 and can extend along the entire length of
the cover 110, including through the longitudinal ends 151 of
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the drain body 102. The slotted inlet 112 can be defined by a
front inside wall 144 that extends from the top surface of the
cover 110 to the bottom surface of the cover 110, and a back
inside wall 146 that extends from the top surface of the cover
110 to the bottom surface 118 of the internal channel 108. The
width of the slotted inlet 112 can be a fixed dimension. The
slotted inlet 112 may be located toward one side of the cover
along the side wall 191 of the internal channel 108. Alterna-
tively, the slotted inlet 112 may extend along a longitudinal
center of the cover 110. The slotted inlet 112 may be located
in any suitable location where it is in fluid communication
with the internal channel 108. While one slotted inlet 112 is
described, it will be appreciated that the cover 110 can include
a plurality of slotted inlets 112 and that different inlets 112
may be different in length, location, and/or width.

The width of the slotted inlet 112 can be varied according
to the needs of a particular application, and may generally
depend on the peak volume of water that is anticipated to be
drained through the assembly 100. The width of the slotted
inlet 112 may be between about 0.1 inches and about 0.5
inches, about 0.125 inches and about 0.25 inches, or about
0.15 inches and about 0.20 inches. Such widths advanta-
geously may appear as a simple gap between tiles, making the
assembly 100 substantially invisible. Alternatively, the width
of the slotted inlet 112 may be larger or smaller.

The top surface of the cover 110 can include at least onetile
trim seat 138 for receiving and positioning a tile trim 162. The
tile trim seat 138 can comprise a shallow recessed surface
formed in the top surface of the cover 110. The tile trim seat
138 can extend between the longitudinal ends 151 of the
cover 110.

The top surface of the cover 110 can be wide in a transverse
direction and thin in a vertical direction. This advantageously
allows a tileable or other flooring surface extending over the
cover 110 to be sloped toward the slotted inlet 112. For
instance, the top surface of the cover 110 can include a trans-
verse slope that directs water flowing across a tile floor on the
cover 110 into the slotted inlet 112. The cover 110 can have an
asymmetrical transverse cross-sectional shape including a
high side and low side that slopes from the high side down to
the slotted inlet 112. The top surface of the cover 110 can
include one or more stepped surfaces extending between the
longitudinal ends 151 of the cover 110. As such, a tile posi-
tioned on the cover 110 may be pitched on the stepped sur-
faces toward the slotted inlet 112.

The top surface of the cover 110 can be bondable and/or
sealable for waterproofing. The top surface of the cover 110
can include a plurality of grooves 148 formed therein. One or
more of the grooves 148 can have a V-like cross-sectional
shape. One or more of the grooves 148 can have a U-like
cross-sectional shape, a trapezoidal cross-sectional shape, or
any other suitable cross-sectional shape. This has the effect of
creating a larger bonding area on the top surface of the cover
110 and allows the top surface to better capture mortar, bond-
ing agents, sealants, and/or adhesives that may be used to
bond a tileable or other flooring surface to the cover 110.
Further, this provides the top surface of the cover 110 with
more versatility to bond with a variety of different materials.
For instance, the top surface of the cover 110 can bond with a
number of different waterproofing systems, including, but not
limited to, fabric membranes and/or liquid applied mem-
branes. Alternatively, one or more of the grooves 148 can be
linear, curved, multi-directional, combinations thereof, or the
like. The grooves 148 can extend longitudinally between the
longitudinal ends 151 of the drain body 102. This advanta-
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geously can allow the grooves 148 to form a plurality of flow
barriers to restrict water from weeping across the top surface
of the cover 110.

As shown in FIG. 10, the top surface of the cover 110 may
also be configured to form a three-dimensional lock to further
capture bonding or other materials for waterproofing and/or
bonding. In some embodiments, a three-dimensional struc-
ture encapsulated in ABS can be attached to the top surface of
the cover 110. For instance, an encapsulated mesh material
150 may be attached to the top surface of the cover 110 that
spans over the grooves 148. The mesh material 150 and the
cover 110 can both be made of ABS material such that cov-
erage of the mesh material 150 over the top surface of the
cover 110 is substantially consistent and free of obstructions
that could make cutting the assembly 100 more difficult. The
mesh material 150 can be attached to the top surface of the
cover 110 in any suitable manner. The mesh material 150 can
comprise fiberglass fibers 150A encapsulated in ABS 150B.
For instance, the mesh material 150 can be placed in a bath
where itis encapsulated in an ABS plastisol or a suspension of
ABS particles in a liquid plasticizer. The encapsulated mesh
material 150 is then removed from the bath and held against
the top surface of the cover portion 110 until the encapsulated
mesh material 150 flashes off (e.g., the solvent, such as meth-
ylethylketone (“MEK”), evaporates off and leaves the resin
behind). This technique can create an ABS bond or structure
that is much more homogenous than a PVC bond or other type
of plastic bond, which initially bonds and then eventually
fails.

This can create a resultant structure of ABS encapsulated
fibers in a box weave or grid pattern that effectively puts a lid
over the grooves 148. For instance, when a sealant is applied
to the top surface of the cover 110, the sealant can extrude
down into the holes in the mesh material 150 and can be
captured between the mesh material 150 and the grooves 148
to form a water tight seal or a substantially water tight seal.
Mortar can also be captured between the mesh material 150
and the grooves 148. Alternatively, other materials may be
used to form the three-dimensional lock.

Referring to FIGS. 11 and 12, the assembly 100 includes a
removable panel 152 disposed in the cover 110 over which
tile or other flooring may be installed. For instance, the
removable panel 152 (shown in FIGS. 1 and 12) corresponds
to an access hole 154 formed in the cover 110 over the outlet
structure 106. The removable panel 152 can exhibit a shape
that generally corresponds to the access hole 154. The remov-
able panel 152 can have a generally rounded trapezoidal
shape including a longitudinal edge forming a portion of the
front inside wall 144 of the slotted inlet 112. The removable
panel 152 can have a generally rectangular shape, a generally
elliptical shape, or any other suitable shape that generally
corresponds to the shape of the access hole 154.

The removable panel 152 and the access hole 154 are sized
and configured to provide adequate access to the outlet struc-
ture 106, but small enough such that removal of the removable
panel 152 is not overly cumbersome. This has the effect of
avoiding the excessive weight and difficulty associated with
removing known long linear drain covers. In some embodi-
ments, the removable panel 152 and the access hole 154 may
be sized and configured to allow a flow structure 134 to be
removed through the access hole. Removal of the flow struc-
ture 134 through the access hole 154 may ease cleaning of
both the flow structure 134 and the outlet structure 106.

The removable panel 152 can include a cutout 156 (shown
in FIG. 12) and the access hole 154 can include a protrusion
or alignment tab 158 generally corresponding to the cutout
156 that is configured to be positioned within the cutout 156.
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This advantageously allows the removable panel 152 to be
quickly and automatically positioned within the access hole
154. The access hole 154 can include a plurality of temporary
support tabs 160 protruding into the access hole 154. The
support tabs 160 can support the removable panel 152 within
the access hole 154 before the removable panel 152 is
attached to a tile. The support tabs 160 can be removed after
the assembly 100 is installed. In another embodiment, the
support tabs 160 may be omitted, for example that lateral
surface of the access hole 154 may be angled to support the
removable panel 152.

The removable panel 152 can be installed within a tile floor
in any suitable manner. For instance, a waterproof wall panel
may be installed over studs and sealed on bottom to the top
surface of the cover 110 on the flange 142 adjacent the slotted
inlet 112. A mortar bed can be installed up to the top surface
of the flange 142 opposite the slotted inlet 112 to form the
appropriate slope towards the assembly 100. Thinset mortar
can be spread over the top surface of'the cover 110 and mortar
bed.

A waterproofing membrane, which may be supplied by
others, may be installed into the wet thinset mortar. As shown
in FIG. 12, an access tile 164 can include three edges relief cut
(e.g., beveled edges or otherwise have material removed
therefrom). A tile trim 162 (e.g., a metal edge) can be cut to fit
and epoxy bonded to the bottom surface of the access tile 164.
A clearance cut can be formed in the tile trim 162 substan-
tially aligned with the alignment tab 158. A release coating
can be applied to all edges of the access tile 164 and to the
back surface of the tile trim 162.

Next, a sanitary epoxy coating and a release coat can be
applied to the exposed waterproof membrane area on the
cover 110. The removable panel 152 is then set in position
within the access hole 154 and a first amount of epoxy can be
applied to the top surface of the access hole 154. Several more
amounts of epoxy are then set onto the release coated surface.
The access tile 164 is then set in place over the removable
panel 152 and the epoxy is allowed to set, bonding it to the
removable panel 152 and providing support over the back of
the tile surface that will strengthen the access tile 164 and
prevent it from rocking when stepped on. The removable
panel 152 with the access tile 164 is removed and then
replaced for grouting. The removable panel 152 can act as a
guide and can locate the access tile 164 to the proper position
and gives a professional finished appearance. Note, that the
access opening 154 does not have to be centered on the access
tile 164 but can offer a wide range of acceptable locations
within the tile footprint. Finally, epoxy or urethane grout can
be installed into all floor and wall joints as customary. The
removable panel 152 is removed after the grout has set. The
relief cuts on the edges of the access tile 164 can shape the
grout at a generous or large angle. This advantageously pro-
vides strong grout edges that support the tile edges and are
strong enough to not chip out with repeated use. When fin-
ished, the top surface of the access tile 164 can be located at
substantially the same height as the surrounding floor. This
allows the removable panel 152 to be virtually invisible in the
tiled floor, providing simple and discrete access to the outlet
structure 106 for cleaning and/or maintenance.

It will be appreciated that the removable panel 152 and/or
the access tile 164 can be installed using a number of different
techniques. Further, the access tile 164 can comprise a plu-
rality of members. For instance, the access tile 164 can com-
prise a portion of a larger tile that has been cut out, for
example, with a water jet. This can create an outer piece and
inner piece that fits within the outer piece.
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The low-profile, bondable configuration of the cover 110
can allow the assembly 100 to be easily positioned relative to
awall, a floor, or any other position that installation requires.
FIG. 13 illustrates one exemplary installation process related
to installing the assembly 100 along a tiled wall. The assem-
bly 100 can be placed in position relative to a subfloor, which
can be plywood or concrete. In placing the assembly 100 in
position, the outlet structure 106 can be attached to a drain
pipe or other underdrain structure. A waterproof panel (e.g., a
waterproof tile backer) may be installed over studs and sealed
onbottom to the top surface of the cover 110 on the flange 142
adjacent the slotted inlet 112. A mortar bed can be installed up
to the top surface of the flange 142 opposite the slotted inlet
112 to form the appropriate slope towards the slotted inlet 112
of'the assembly 100. It will be appreciated that a mortar bed
is exemplary only, and other possible beds are possible. For
example, a prefabricated shower bed or other hand-made
shower pan can be installed up to the top surface of the flange
142. Thinset mortar can be spread over the top of the water-
proof panel and wall tile can be set in the thinset mortar. This
advantageously allows the face of the wall tile to be flush or
substantially flush with the back inside wall 146 ofthe slotted
inlet 112.

As shown in FIG. 13, a waterproofing membrane can be
glued or sealed over the mortar bed and the cover 110, leaving
the slotted inlet 112 open. Optionally, the waterproofing
membrane can be a coating which is painted on. A tile trim
162 can be cut be cut and epoxy bonded to the top surface of
the waterproofing membrane. The tile trim 162 can be posi-
tioned in the tile trim seat 138 on the top surface of the cover
110. Thinset mortar can be spread over the top of the water-
proofing membrane on the floor. Finally, the floor tile is then
set over the cover 110 of the assembly 100.

As shown in FIG. 13, the low-profile, bondable configura-
tion of the assembly 100, allows the back inside wall 146 of
the slotted inlet 112 to be installed coplanar or substantially
coplanar with the face of the wall tiles. This advantageously
allows the slotted inlet 112 to capture water at the transition
between the wall and floor. Many showers are designed so
that water sprayed from the shower head hit the back wall of
the shower and flows down to the shower floor, where it then
travels toward the drain. In such a design, the majority of
water flow is concentrated at the transition between the wall
and floor. Because the slotted inlet 112 can be positioned
along this transition, the assembly 100 can capture all or most
of'the water before it gets out of the shower into the surround-
ing room, which, in turn, reduces the risk of flooding or other
water damage. This is especially advantageous, in curbless,
barrier free, and/or ADA showers. Moreover, this is accom-
plished with little or minimal alteration to the floor or wall
structures.

FIG. 14 illustrates one exemplary installation process
related to installing the assembly 100 in the center of a tile
floor. The assembly 100 can be placed in position relative to
a subfloor, which can be plywood or concrete. In placing the
assembly 100 in position, the outlet structure can be attached
to a drain pipe or other underdrain structure. A waterproof
panel may be installed over the subfloor and sealed to the back
longitudinal edge of the flange 142 adjacent the slotted inlet
112. A mortar bed can be installed up to the top surface of the
flange 142 opposite the slotted inlet 112 to form the appro-
priate slope towards the assembly 100. A waterproof mem-
brane can be glued or sealed over the cover 110 and a portion
of the waterproof panel, leaving the slotted inlet 112 open.
Tile trim edges 162 can be epoxy bonded to the top surface of
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the waterproof membrane along both sides of the slotted inlet
112. Floor tile can then be attached to the waterproof mem-
brane over the cover 110.

In some embodiments, thinset mortar can be spread over
the top of the waterproof membrane and floor tile can be set in
the thinset mortar over the flange 142 adjacent the slotted inlet
112. The wide and thin configuration of the assembly 100
allows the assembly 100 be virtually invisible in the tiled
floor. This technique advantageously also produces a minimal
visual impact, even though the slotted inlet 112 remains vis-
ible. For example, the gap between the opposing tile trim
edges 162 can be less than about 0.3 inches, about 0.25
inches, or about 0.20 inches. It will be appreciated that the gap
can also be larger or smaller and this installation process is
exemplary only.

As described herein, the bottom surface 114 of the drain
body 102 between the ends and the outlet structure 106 can be
substantially flat. This advantageously allows for direct
attachment of the assembly 100 to a subfloor (e.g., a wood or
concrete subfloor) without the need for leveling mechanisms
or shims or jacks. The substantially flat bottom surface 114
can be formed by added material to the bottom of the drain
body 102.

Referring now to FIG. 1, the end attachments 104 are
adapted to slidably attach to the outer cross-section profile of
the longitudinal ends 151 of the drain body 102. For instance,
coupling members 104A may be used for adjoining an exten-
sion to the drain body 102, floor terminations 104C (shown in
FIG. 15) may be used at the longitudinal ends 151 of the drain
body 102, and a floor termination 104C having a vertical
component may be used at the longitudinal ends 151 of the
drain body 102 adjacent a wall or other vertical structure (e.g.,
a curb entrance to a shower). In other words, any of the end
attachments 104 can be selectively attached to the longitudi-
nal ends 151 of the drain body 102 and/or each other, depend-
ing upon the needs of the installer during installation of the
assembly 100. Moreover, because of the constant outer cross-
section profile of the drain body 102 between the longitudinal
ends 151 of the drain body 102 and the outlet structure 106,
the position of the longitudinal ends 151 can be altered,
making the assembly 100 customizable to fit almost any
design space. The constant outer cross-sectional profile of the
drain body 102 can be defined by the bottom surface 114 and
the side walls 116. The constant outer cross-sectional profile
of the drain body 102 can be defined by the bottom surface,
the side walls 116, and the bottom surface of the flanges 142.
The constant outer cross-sectional profile can be defined by
the side walls 116.

Preferably, although not necessarily, the drain body 102
and end attachments 104 are made of a polymeric material
(e.g., ABS) and secured and sealed to one another with a
polymeric material adhesive (e.g., ABS adhesive).

FIG. 15 illustrates a floor termination 104C for allowing
the assembly 100 to terminate at any point within a floor. The
floor termination 104C includes a body portion 172 and an
attachment portion 174. Many of the features of the body
portion 172 may be similar to the drain body 102, including
an internal channel 176 (shown in FIG. 24), a permanent
structural cover 178 (including a low-profile bondable top
surface) covering the internal channel 176, and a slotted inlet
180 that extends longitudinally and is in in fluid communica-
tion with the internal channel 176. The slotted inlet 180 can
align with and/or form a continuation of the slotted inlet 112.
The internal channel 176 can align with and/or form a con-
tinuation of the internal channel 108. The body portion 172
may have a curved longitudinal end or a linear longitudinal
end opposite the attachment portion 174.
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The attachment portion 174 may include many of the fea-
tures of the coupling 104A, having a generally U-shaped
including a bottom wall 182, side walls 184 extending upward
from the bottom wall 182, and flanges 186 extending hori-
zontally from the top of the side walls 184. Alternatively, the
attachment portion 174 may not include flanges or may have
a different shape.

When a longitudinal end 151 of the drain body 102 and the
body portion 172 of the floor termination 104C are positioned
end to end, the attachment portion 174 attaches to the outer
cross-sectional profile of the drain body 102. The bottom wall
182, side walls 184 and flanges 186 span a joint formed
between the drain body 102 and the body portion 172 of the
floor termination 104C which abut one another in an end-to-
end to manner. The bottom wall 182 underlaps the internal
channel 108 and the flanges 186 underlap the flanges 142 of
the drain body 102. In coupling the floor termination 104C to
the drain body 102, the internal channel 176 of the floor
termination 104C and the internal channel 108 of the drain
body 102 can be substantially aligned and sloping down-
wardly in the same direction. The slotted inlet 180 can be
aligned with the slotted inlet 112. The drain body 102 can thus
be cut transversely through the drain body 102 between the
longitudinal ends 151 and the outlet structure 106, with the
floor termination 104C enclosing the end of the internal chan-
nel 108.

To help with the above described functionality, the assem-
bly 100 can include a coupling 104A (shown in FIG. 16) to
join adjacent drain bodies 102 and/or a drain body 102 to a
drain extension. With respect to the coupling, it can be gen-
erally U-shaped having a bottom wall 171, side walls 173
extending vertically upward from the bottom wall, and
flanges 175 extending horizontally from the top of the side
walls 173.

The bottom wall 171, side walls 173, and flanges 175 can
span a joint formed between the drain body 102 and the
extension which abut one another in an end-to-end manner.
The bottom wall 171 underlaps the internal channel 108 and
the flanges 175 can underlap the flanges 142 of'the drain body
102 and the flanges of the extension (if any). The coupling
104 A thus attaches to the respective undersides of the drain
body 102 and the extension, and further spans the two. Thus,
the drain assembly 100 can optionally be lengthened by cou-
pling the drain body 102 and extension together in an end-to-
end fashion using the coupling.

The extension member can include many of the same fea-
tures of the drain body 102 between the longitudinal ends 151
of the outlet structure 106, including a permanent cover, an
internal channel, a slotted inlet, a drip edge, and a constant
outer cross section profile. In coupling the extension to the
drain body 102, the internal channel of the extension and the
internal channel 108 of the drain body 102 can be substan-
tially aligned and sloping downwardly in the same direction.
The internal channel of the extension may be similar to the
internal channel 108, including, for example, an entrance
flow region and a main flow region. Alternatively, the internal
channel of the extension may be different than the internal
channel 108. For instance, the internal channel of the exten-
sion member 104B may be oversized for increased capacity.
Thus, coupling 104 A can be used to attach the extension to the
drain body 102 to form a longer assembly 100, having a
continuous internal channel between the two separate mem-
bers.

FIG. 17 shows the floor termination 104C with the cover
removed for ease of reference according to an embodiment.
As shown, the internal channel 176 within the body portion
172 can include a curved or swept end 188 that sweeps toward
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the slotted inlet 180. This has the effect of making the assem-
bly 100 easier to clean. For instance, a brush may be adapted
to be received within the main flow region, through the access
hole of the drain body. The brush can then be advanced
longitudinally along the side wall surface and bottom surface
118 toward the floor termination 104C. As the brush and any
debris collected by the brush enter the floor termination 104C,
the swept end 188 of the internal channel 176 can direct the
brush and debris toward the slotted inlet 180, through which
the debris can be cleaned out of the assembly 100. In other
embodiments, the brush may include a grip or handle at both
ends of an elongated body. The grips or handles may allow the
brush to be moved in alternating directions within the internal
assembly 100 to facilitate further sweeping of debris or
mechanical cleaning (i.e., scrubbing) of the surfaces of the
internal channel.

As shown in FIG. 17, the floor termination 104C can
include ramp 192 or inclined surface extending between the
bottom surface 118 and the bottom surface of the internal
channel 176. This advantageously can eliminate a non-acces-
sible vertical step between the internal channel 176 and the
internal channel 108 that could collect debris. It will be appre-
ciated that the top surface of the cover 178 can include many
of'the same features as the cover 110, including, longitudinal
grooves 194, a three-dimensional lock, and a tile trim seat.
Thus, the floor termination 104C provides a bondable and/or
sealable surface for top surface waterproofing and can have
tile extending thereover.

The attachment portion 174 can include a protrusion 196
extending between the side walls 184. The floor termination
104C may also include one or more interchangeable transi-
tionramps 192 having a top inclined surface 101 and a bottom
surface with a recess 103 generally corresponding to the
protrusion 196. The one or more ramps 192 may be inter-
changeable and each may include a different height or slope.
The transition ramps 192 may be selectively attached to the
protrusion 196 by placing the recess 103 over the protrusion
196 and gluing the ramp 192 to the protrusion 196. This can
have the effect of providing a smooth transition or small step
between the bottom surfaces of the internal channel 176 and
the internal channel 108. The ramps 192 may be installed
before the floor termination 104C is glued to the drain body
102. This advantageously has the effect of eliminating major
steps that could be formed between the internal channels 108,
176, depending on where the drain body 102 is cut. The
bottom surface 118 of the internal channel 108 may include
markings indicating which ramp 192 should be used within
specific zones or areas along the length of the drain body 102.

FIG. 19 illustrates a wall termination 104D for allowing the
assembly 100 to terminate at a wall or extend from wall to
wall. The wall termination 104D includes a body portion 107
and an attachment portion 109. The attachment portion 109
may be the same as the attachment portion 174 and may attach
to the drain body 102 in the same or substantially the same
manner. The body portion 107 may be similar to the body
portion 172, including an internal channel 111, a permanent
structural cover 113 (including a low-profile bondable top
surface) covering the internal channel 111, and a slotted inlet
115 that extends longitudinally and is in in fluid communica-
tion with the internal channel 111.

The body portion 107 may have a rectangular longitudinal
end opposite the attachment portion 109. The body portion
172 may further include a substantially vertical end wall 117
extending upward from the cover 113. The end wall 117 may
be attached to a wall framing structure or a waterproof panel
on a wall (such as backer board used on a shower wall to
which shower wall tiles can be directly or indirectly affixed).
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In an embodiment, the end wall 117 may be positioned in a
notch formed in the backer board. The end wall 117 also
includes a bondable and/or sealable surface for waterproot-
ing. For instance, the inner surface of the end wall 117 can
include a plurality of grooves 194. The end wall 117 can thus
provide a waterproof seal between the assembly 100 and the
associated surrounding structure (i.e., backer board).

When wall terminations 104D are used on both longitudi-
nal ends 151 of the drain body 102, the assembly 100 can run
from wall-to-wall in a shower. The drain body 102 can thus be
cut transversely through the drain body 102 between the
longitudinal ends 151 and the outlet structure 106, with the
wall transitions 104D enclosing the ends of the internal chan-
nel 108 and extending the assembly 100 from wall to wall.

In another embodiment, the wall termination 104D can
comprise an attachment that attaches to a floor termination
member 104C to convert the floor termination member 104C
to a wall termination member. The wall termination 104D can
comprise an attachment portion connected to a body portion
comprising a vertical end wall. The attachment portion can be
sized and configured to connect to the longitudinal end of the
floor termination member 104C. Like the end wall 117, the
vertical end wall of the body portion may be generally vertical
and may be attached to a wall framing structure or a water-
proof panel on a wall (such as backer board used on a shower
wall to which shower wall tiles can be directly or indirectly
affixed. The end wall can include a bondable and/or sealable
surface for waterproofing. For instance, the end wall can
include a plurality of vertical grooves and a mesh material,
similar to the grooves and mesh material described in relation
to FIGS. 9 and 10. The end wall can thus provide a substan-
tially waterproof seal between the assembly 100 and the
associated surrounding structure. When wall terminations
104D are used on both longitudinal ends 151 of the drain body
102, the assembly 100 can run from wall-to-wall in a shower.

FIGS. 20-24 illustrate a linear drain assembly 400 accord-
ing to another embodiment. The assembly 400 includes many
of the same components and features as the assembly 100
shown in FIGS. 1-19. Components of the assembly 400 that
are identical or similar to each other have been provided with
the same or similar reference numerals, and an explanation of
their structure and function will not be repeated unless the
components function differently in the assemblies. However,
it should be noted that the principles of the assembly 400 can
be employed with any of the embodiments described with
respect to FIGS. 1-19 and vice versa.

Referring to FIGS. 20 and 21, the assembly 400 can include
at least one drain body 402 and at least one end attachment
404 A (shown in FIG. 24) that is selectively attachable to the
drain body 402. The drain body 402 includes an outlet struc-
ture 406 and a drain channel 408 that intercepts the outlet
structure 406. The drain body 402 between the outlet struc-
ture 406 and the longitudinal ends 451 of the drain body 402
can exhibit a U-shaped outer cross-section having a bottom
surface 414 and side walls 416 extending generally upward
from the bottom surface 414, and flanges 442 extending hori-
zontally from the side walls 416. The bottom surface 414 can
be substantially flat. A portion of the bottom surface 414 and
the side walls 416 can merge with and/or form a part of the
outlet structure 406.

Like the top surface of the cover 110, the top surface of the
flanges 442 can be bondable and/or sealable for waterproot-
ing. For instance, the top surface of the flanges 442 can
include a plurality of longitudinal grooves 443 and/or an
encapsulated mesh material attached thereto. The assembly
400 includes a removable grate rather than the permanent
structural cover for covering the drain channel 408.
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The drain channel 408 can run from one longitudinal end
451 of'the drain body 402 to the other longitudinal end 451 of
the drain body 402, being intercepted by an outlet structure
406. The drain channel 408 is open facing upwards and
includes a generally U-shaped cross-section including a bot-
tom wall 418 defining a bottom surface 418, side walls 491
extending generally vertically upwardly from the bottom wall
418, and flanges 442 extending horizontally from the top of
the side walls 416. The drain channel 408 can be linear and
can be sloped downwardly toward the outlet structure 406.
Like the drain body 102, the drain body 402 may include an
outer cross-sectional profile that is constant between the lon-
gitudinal ends 451 and the outlet structure 406.

To protect the drain channel 408, the assembly 100
includes a plurality of removable grates 419. As shown in
FIGS. 20 and 22, the grates 419 can be positioned end to end
over the top of the drain channel 408 and can include one or
more openings in fluid communication with the drain channel
408. The grates 419 can include a plurality of plates 421 and
openings extending between a pair of support rails 423. The
grates 419 can include spacers 425 or stops on the longitudi-
nal ends of each grate 419 for maintaining spacing between
adjacent grates.

The grates 419 can extend along substantially or the entire
length of the drain channel 408. The grates 419 may exhibit
any suitable configuration. The grates 419 may be made from
plastic (e.g., ABS), metal, and/or may be chrome plated.

As seen in FIGS. 20 and 23, support rails 427 are provided
with ridges 429 to support the grates 419 over the drain
channel 408. The supportrails 427 can be generally T-shaped,
including a first portion 431 that rests on the flange 442 of the
drain body 402, a second generally upright portion 433 form-
ing the edge against which tile can rest and supporting the
grates 419, and a third generally upright portion 435 extend-
ing downward into the drain channel 408. The ridge 429 can
extend longitudinally along the inside of the second portion
433.

Similar to the cover 110, the support rails 427 may be
configured to form a three-dimensional lock to help capture
bonding or other materials for waterproofing. The support
rails 427 can include an encapsulated mesh material 450
attached to the face of the second portion 433. In addition, one
or more surfaces of the support rails 427 can be textured to
increase the bonding or sealable area on the support rails 427.
The support rails 427 can be made from metal and/or plastic.
A plurality support rails 427 may extend along each side of
the drain channel 408. One or more short support rails 427
may be configured to transverse the drain channel 408.

The drain channel 408 may include an integral support 437
for supporting the support rails 427 within the drain channel
408. The integral support 437 can be a longitudinal recessed
surface formed in the side walls of the drain channel 408. The
recessed surface can form a support surface upon which the
bottom of the third portion 435 of the support rails 427 can
rest.

Similar to the assembly 100, the outer cross-sectional pro-
file of the drain body 402 remains constant or substantially
constant from at least one of the longitudinal ends 451 of the
drain body 402 to the outlet structure 406 and can be made
from ABS, PVC, or any other suitable material. This allows
the length of the assembly 400 to be altered onsite by an
installer using commonly available tools. End attachments
404 can be selectively attached to the outer surface of the
drain body 402. Consequently, the assembly 400 can be cut to
precise lengths and the end attachments 404 can be attached
to almost any location where the drain body 402 is cut.
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Many of the features of the end attachments 104, are also
applicable to the assembly 400, including a coupling 404 A,
an extension, a floor termination 404C, and a wall transition
404D. FIG. 24 illustrates the coupling 404 A being attached to
a longitudinal end of the drain body 404. The coupling 404A
can be configured similarly to the coupling previously dis-
cussed and attached to the drain body 402 in the same or
similar manner. Like the wall transition 104D, a wall transi-
tion can include a sealable and/or bondable upright surface
that permits the assembly 400 to extend from wall to wall in
a shower.

It will be appreciated that the linear drain assemblies
described herein are to be regarded as exemplary only, as any
appropriate linear drain assemblies are possible. For instance,
the linear drain assemblies of the present disclosure can be a
drain for a pool, a sink, or any other suitable wet area. In an
alternative embodiment, the linear drain assemblies may be
curved rather than linear. In addition, the linear drain assem-
blies can comprise square drains, round drains, standard
drains, or any other suitable type of drain. Moreover, the
linear drain assemblies of the present disclosure can be
installed into a variety of shower pan and mortar bed options
including, but not limited to, copper, CPE, PVC, lead, and hot
tar pans. In addition, the drain channels of the linear drain
assemblies of the present disclosure may be flat or may have
cross-sectional shapes that vary along the length of the drain
channel. In other embodiments, the grooves in the top surface
can extend diagonally, laterally, or along one or more curved
paths. In yet other embodiments, the mesh material may form
a grid, a network, a cross-hatch, a web, combinations thereof,
or any other suitable pattern. The mesh material may further
a plurality of layers. For instance, one mesh material may be
positioned on top of another mesh material to control the
pattern and/or size of the through holes in communication
with the grooves. In other embodiments, the drain body may
include more than one outlet structure and/or the outlet struc-
ture may extend from the side of the drain body. In yet other
embodiments, the end attachments may be integral to the
drain body and/or the end attachments may be omitted. In
alternative embodiments, one or more features of the present
disclosure can be included in standard drain systems (e.g.,
square drains or round drains).

The articles “a,” “an,” and “the” are intended to mean that
there are one or more of the elements in the preceding descrip-
tions. The terms “comprising,” “including,” and “having” are
intended to be inclusive and mean that there may be addi-
tional elements other than the listed elements. Additionally, it
should be understood that references to “one embodiment™ or
“an embodiment” of the present disclosure are not intended to
be interpreted as excluding the existence of additional
embodiments that also incorporate the recited features. Num-
bers, percentages, ratios, or other values stated herein are
intended to include that value, and also other values that are
“about” or “approximately” the stated value, as would be
appreciated by one of ordinary skill in the art encompassed by
embodiments of the present disclosure. A stated value should
therefore be interpreted broadly enough to encompass values
that are at least close enough to the stated value to perform a
desired function or achieve a desired result. The stated values
include at least the variation to be expected in a suitable
manufacturing or production process, and may include values
that are within 5%, within 1%, within 0.1/%, or within 0.01%
of a stated value.

A person having ordinary skill in the art should realize in
view of the present disclosure that equivalent constructions
do not depart from the spirit and scope of the present disclo-
sure, and that various changes, substitutions, and alterations
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may be made to embodiments disclosed herein without
departing from the spirit and scope of the present disclosure.
Equivalent constructions, including functional “means-plus-
function” clauses are intended to cover the structures
described herein as performing the recited function, includ-
ing both structural equivalents that operate in the same man-
ner, and equivalent structures that provide the same function.
Any element of an embodiment described herein may be
combined with any element of any other embodiment
described herein. It is the express intention of the applicant
not to invoke means-plus-function or other functional claim-
ing for any claim except for those in which the words ‘means
for’ appear together with an associated function. Each addi-
tion, deletion, and modification to the embodiments that falls
within the meaning and scope of the claims is to be embraced
by the claims.

The terms “approximately,” “about,” and “substantially” as
used herein represent an amount close to the stated amount
that still performs a desired function or achieves a desired
result. For example, the terms “approximately,” “about,” and
“substantially” may refer to an amount that is within less than
5% of, within less than 1% of, within less than 0.1% of, and
within less than 0.01% of a stated amount. Further, it should
be understood that any directions or reference frames in the
preceding description are merely relative directions or move-
ments. For example, any references to “forward” and “rear-
ward” or “above” or “below” are merely descriptive of the
relative position or movement of the related elements.

The present disclosure may be embodied in other specific
forms without departing from its spirit or characteristics. The
described embodiments are to be considered as illustrative
and not restrictive. The scope of the disclosure is, therefore,
indicated by the appended claims rather than by the foregoing
description. Changes that come within the meaning and range
of equivalency of the claims are to be embraced within their
scope.

What is claimed is:

1. A linear drain assembly comprising:

a drain body including:

a permanent structural cover:

a first drain channel formed below the cover and extend-
ing in a longitudinal direction along the drain body;

a first slotted inlet defined in the cover and located
toward a sidewall of the first drain channel, the first
slotted inlet extending in the longitudinal direction
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along the cover and being in fluid communication
with the first drain channel; and

an outlet structure intercepting the drain channel; and

at least one end attachment attachable to a longitudinal end

of the drain body, the at least one end attachment includ-
ing;

a second drain channel in fluid communication with the
first drain channel of the drain body, the second drain
channel having a closed end defining a curvature; and

asecond slotted inlet extending in the longitudinal direc-
tion along the at least one end attachment and in fluid
communication with the second drain inlet, the sec-
ond slotted inlet forming a continuation of the first
slotted channel,

wherein the closed end of the second drain channel is
arranged to direct debris moving through the second
drain channel toward the second slotted inlet.

2. The assembly of claim 1 further comprising at least one
flow structure removably positioned in the outlet structure,
the at least one flow structure forming a plurality of indirect
flow paths within the outlet structure such that water flowing
through the at least one flow structure is dispersed or flow
time through the outlet structure is lengthened, decreasing
kinetic energy or noise associated with the water.

3. The assembly of claim 2, wherein the at least one flow
structure further forms one or more escape paths through
which at least one of air or gases trapped within the outlet
structure can flow.

4. The assembly of claim 1, wherein an upper surface ofthe
first drain channel defines a recessed portion extending lon-
gitudinally and forming a slope along the upper surface.

5. The assembly of claim 1, wherein the at least one end
attachment includes a second permanent structural cover cov-
ering the second drain channel, the second slotted inlet being
defined in the second cover.

6. The assembly of claim 1, further comprising a remov-
able panel formed in the cover, the removable panel arranged
to be attached to atile and selectively hidden below a tile floor.

7. The assembly of claim 1, wherein the cover defines a tile
trim seat extending longitudinally along a length of the drain
channel and arranged for receiving and positioning a tile trim.

8. The assembly of claim 1, wherein the cover defines a
plurality of longitudinal grooves and a mesh material attached
over the top of the grooves.
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